Ceftriaxone modulates uptake activity of glial glutamate transporter-1 against global brain ischemia in rats.
Ceftriaxone(Cef) selectively increases the expression of glial glutamate transporter-1 (GLT-1), which was thought to be neuroprotective in some circumstances. However, the effect of Cef on glutamate uptake of GLT-1 was mostly assayed using in vitro studies such as primary neuron/astrocyte cultures or brain slices. In addition, the effect of Cef on neurons in different ischemic models was still discrepant. Therefore, this study was undertaken to observe the effect of Cef on neurons in global brain ischemia in rats, and especially to provide direct evidence of the up-regulation of GLT-1 uptake for glutamate contributing to the neuronal protection of Cef against brain ischemia. Neuropathological evaluation indicated that administration of Cef, especially pre-treatment protocols, significantly prevented delayed neuronal death in hippocampal CA1 subregion normally induced by global brain ischemia. Simultaneously, pre-administration of Cef significantly up-regulated the expression of GLT-1. Particularly, GLT-1 uptake assay with (3) H-glutamate in living cells from adult rats showed that up-regulation in glutamate uptake accompanied up-regulated GLT-1 expression. Inhibition of GLT-1 by antisense oligodeoxynucleotides or dihydrokainate significantly inhibited the Cef-induced up-regulation in GLT-1 uptake and the neuroprotective effect against global ischemia. Thus, we may conclude that Cef protects neurons against global brain ischemia via up-regulation of the expression and glutamate uptake of GLT-1. Glutamate uptake by glial glutamate transporter-1 (GLT-1) is the principal way to regulate extracellular glutamate homeostasis in central nervous system. Over-accumulation of glutamate results in excitotoxicity and injures neurons after cerebral ischemia. Ceftriaxone up-regulates GLT-1 expression and uptake of glutamate, diminishes the excitotoxicity of glutamate and then protects neurons against global brain ischemia.